INTRODUCTION
In industrialized nations, the pre-adolescent and adolescent years have been shown to be the most vulnerable stages of development, and substance abuse constitutes a significant portion of that risk. The risk period for the onset of substance abuse begins in the pre-adolescent period, peaks at 18 to 22 years of age, and displays a decline after age 25. However, those youth using before age 15 are at the highest risk for chronic substance abuse and dependence 1 . The Monitoring the Future Survey in the United States (U.S.), which from 1992 through to the present has surveyed more than 45,000 eighth graders and high school students, has shown 1.7 million new users per year over the age of 12 and a lifetime prevalence of use of any illicit drug of 25% for 8 th graders and 44% for 10 th graders 2 . The "gateway" phenomenon has been well established, where youth are first introduced to tobacco, alcohol, and cannabis, and then "graduate" to other illicit substances 1 . Adolescent substance abuse is associated with other risky outcomes, including violence, sexual promiscuity, sexually transmitted diseases (including HIV/ AIDS and Hepatitis C), motor vehicle accidents, mortality from overdoses, school failure, depression and suicidality, including completed suicide 1 . These trends are only reinforced by the forces of globalization and social media that glamorize youth culture and substance abuse as a significant aspect of behavior. It is not unreasonable to assert that adolescent substance abuse is perhaps the most important challenge industrialized nations are facing today and it is soon likely to become one for emerging economies, including Turkey.
In order to study the use of alcohol and other drugs among high school students, large amounts of data have been gathered in many countries. The European School Survey Project (ESPAD) 3 , Youth in Europe (YIE) 4 , the Monitoring the Future Survey 2 and the National Household Survey 5 (the latter two in the U.S.) are among the most important studies aiming to collect comparable data about alcohol and other drug use among high school students to monitor trends within and also among countries. These surveys have been used to develop profiles and models of risk factors for youth substance abuse, with the potential for guiding prevention and intervention efforts. For example, Kokkevi et al. 6 studied ESPAD data for 6 European countries for psychosocial correlates of substance abuse in adolescence. High schools in six European countries, Bulgaria, Croatia, Greece, Romania, Slovenia and the UK, were included. They studied representative samples totaling 16,445 high school students whose 16 th birthday fell in the year of data collection. They found particularly strong associations between smoking and going out most evenings and having many friends who smoke, while use of cannabis and illegal drugs were strongly correlated with having friends or older siblings who used those substances. They also reported that the self-esteem scale score was not correlated with substance use and anomie and antisocial behavior were more strongly associated than depression with substance use. They provide evidence for the need to address both the use of the gateway drugs and d e v i a n t b e h a v i o r i n c o n j u n c t i o n w i t h environmental risk factors when designing and implementing preventive interventions in schools.
Turkey has become a regional power in Eurasia with its young population, rapidly growing economy, and historical soft power reaching the Middle East, the Balkans, North Africa, the Caucuses, and many Muslim nations 7 . Istanbul with its 14 million population is the largest city in Turkey and also the major economic, cultural, and tourism destination at the meeting point of three continents. This places Turkey in a geographic and cultural position of experiencing the influences of globalization, which include youth culture and associated increases in substance use and abuse. Hence, developing models about risk factors associated with alcohol and other drugs among high school students in Turkey based on available data are very important not just for Turkish youth, but possibly for youth in many Muslim nations and other developing nations.
Turkey Our investigative group has analyzed data from a recent survey of substance abuse and significant risk factors amongst high school youth in Istanbul, Turkey. One of us (AJP) had experience as a co-principal investigator in a similar study of youth along the U.S.-Mexican border 11, 12 , which is another developing region of the world undergoing rapid change due to globalization. We saw a major opportunity to contribute to the development of risk factor models that could have potential for guiding prevention and early intervention to address this significant problem amongst Turkish youth and other youth in similar cities of the world.
METHODS

Sampling and Procedures
The Istanbul Department of Education and Istanbul Police Department collected the data from May to June of 2010, with permission from the Governance of Istanbul. The institutional review board (IRB) of Cooper University Hospital and Ethics Committee of Security Sciences Institute approved the use of the data for the study. Among the 39 provinces in Istanbul, 28 of them (inner cities) were selected for sampling. The schools were divided into three categories in each province, i.e. regular high schools, occupational high schools and Anatolian high schools. The schools were listed alphabetically in each category and every third school was selected from the list starting from A. According to the Education Department of Istanbul (2010), there were 232 normal high schools, 242 occupational high schools, and 88 Anatolian high schools for a total of 562 schools. The sampling design selected 65 normal high schools, 62 occupational high schools, and 27 Anatolian high schools for the study with a total of 154 high schools. The sample represents approximately 20% of the total school population. Since the unit of analysis of the study was individual adolescents, the population consisted of young people between the ages of 14 and 18 in Istanbul. Systematic sampling was used to select the allocated sample of classrooms. Every third classroom from each grade was included in the sampling. The majority of the population consisted of youth aged 14 to 19. Ninth graders were the largest student group, and student numbers decrease towards the higher grades among the total student population and in our sample. To sustain the validity and reliability of the survey instruments, a non-existent substance called "relevin" was included in the substance list and subjects, who reported the use of this substance were eliminated from the analysis.
Variables, Measures, and Procedures
The survey instrument used in the study was based on a combination of the European School Survey Project on Alcohol and Other Drugs (ESPAD) and the Youth in Europe Survey (YIE). Both of these surveys have been translated into Turkish and used in many other studies [13] [14] [15] . The survey was carried out by trained student counselors. The privacy of respondents was protected by providing students anonymous optic forms and responses were combined by computer.
The dependent variables were measured by five indicators, including the lifetime use of tobacco, alcohol, marijuana, all other illicit drugs (including cocaine, inhalants, opiates, amphetamine, sedative-hypnotics, hallucinogens, steroids, and homemade brews), and use of 2 or more illicit substances ("polyuse"). According to the literature, these substances are the most common substances preferred by Turkish adolescents. Substance use was measured by life time usage with a sevenpoint scale ranging from never-to 40 times or more.
The independent variables included various risk factors that have been demonstrated in the literature to influence adolescent substance abuse. (32.5%), 893 had engaged in cannabis (marijuana) use (3.3%), and 2,867 had engaged in illicit substance use other than cannabis (9.2%). Out of the total sample, 724 youth had engaged in the use of two of any nine illicit substances other than cannabis ("polyuse"; 2.6%). It is important to note that these totals were not mutually exclusive insofar as multiple use of tobacco, alcohol, cannabis, and other illicit substances may have occurred. Tables 1 and 2 summarize the results of the binary logistic regressions for lifetime use of gateway substances (tobacco, alcohol, and cannabis; Table 1 ), other illicit substances, and polysubstance abuse (defined by the use of any two of nine illicit substances ( Table 2) . We have reported the significance for each variable (significance level and odds ratio), as well as the significance of each risk factor model and its goodness of fit. The models are all significant and show adequate goodness of fit except for the model for illicit substances, which explains less of the variance in illicit substance use.
For gateway drugs (Table 1) , the following variables were significant risk factors: a) Tobacco: demographics (older age), school variables (lower grades), socioeconomic status (lower parental education), psychopathology (lower anxiety, higher irritability, higher antisocial traits), psychosocial variables (higher anomie, more time with peers, less time with family, higher family substance abuse); b) Alcohol: demographics (older age, male gender), school variables (lower grades), socioeconomic status (lower income), cultural variables (lower immigration, lower faith), psychopathology (higher depression, irritability, and antisocial traits and lower suicidality), psychosocial variables (higher anomie, lower selfesteem, greater time with peers, higher parental involvement, higher parental substance abuse, and lower peer influence); c) Cannabis/ Marijuana: demographics (older age, male gender), psychopathology (antisocial traits), and psychosocial variables (higher anomie, lower peer influence, higher family substance use).
For illicit substances other than cannabis (Table  2) , the significant risk factors in the models were (by category): demographics (older age), school variables (lower school grades), cultural variables (lower immigration, lower faith), psychopathology (higher depression, suicidality, irritability, antisocial traits), psychosocial variables (higher anomie, more time spent with peers, less time spent with family, and greater family substance abuse). For polyuse (use of two or more illicit substances other than cannabis; Table 2 ), the significant risk factors in the models were (by category): psychopathology (higher suicidality, irritability, and antisocial traits) and psychosocial variables: (lower peer influence, higher family substance abuse).
DISCUSSION
This study has some limitations. It is important to note that due to the cross-sectional design, the relationships reported between substance use and risk factors were correlational and were not causal. The validity of responses can also be questioned, though precautions were taken to enhance validity (anonymity, the use of the trick substance, use of anonymous and trained counselors). Some risk factors need more specificity since they can cross domains (for example, family substance abuse could be a psychosocial but also a genetic risk factor if it occurred in blood relatives, but there were no specifying data). Additionally, the risk factors reported are only for lifetime use and not more significant use; these are analyses we plan to pursue but may have limited data to accomplish.
There are important lessons to be learned from the results of this study. First of all, the data do support the concerns about a rising problem in adolescent substance use and abuse, especially when the data on illicit substances other than cannabis are compared to those of the 2003 ESPAD Turkish data 8 . The prevalence of lifetime use of gateway drugs amongst Turkish youth is still significantly lower than their Western European and American counterparts, but they appear to be closing the gap in other illicit substances. Second, the patterns of risk factors are strikingly similar to those seen amongst youth in other developing regions such as the lower Rio Grande Valley along the U.S.-Mexican border, where socioeconomic, cultural transition, psychopathology, and psychosocial factors appear to interact to increase the risk for substance use 11, 12 . In fact, amongst Turkish youth the cumulative correlation of such variables appears to increase the risk for Turkish youth to move beyond gateway drugs (tobacco, alcohol, and cannabis) and towards other illicit substances. Once youth reach the use of multiple illicit substances, demographic, socioeconomic, and cultural factors appear to play a lesser role, while psychopathology (suicidality, mood disturbance, and antisocial traits) and psychosocial variables (social isolation and higher family substance use) play greater roles.
The development of risk factor models attempts to understand how adolescent substance use and abuse develop and the interplay between biological, psychological, social-demographic, and psychosocial factors (see Figure 1) . The ultimate value of such risk factor models is in developing targeted primary and secondary prevention efforts. Typically primary prevention focuses on gateway drugs, while secondary prevention and treatment focus on youth at risk of more serious use. The results of this study suggest that preventive efforts addressing the use of gateway drugs amongst Turkish youth should focus on populations with particular socioeconomic, school, and cultural profiles. Some attention should also be placed on psychosocial and psychopathological risk factors. However, in addressing the critical transition from gateway to illicit drugs there may need to be emphasis on secondary prevention efforts that identify youth at risk of significant psychopathology (mood disturbance, suicidality, and externalizing antisocial behaviors) and psychosocial variables (social isolation and peer and family substance use).
The results also suggest some possible productive strategies. Educators, families, and religious/ faith authorities may be important partners in primary and secondary preventive efforts. These efforts may include psychoeducation in schools that address social, cultural, and psychological/ psychosocial risk factors. Family psychoeducation through schools may also be particularly effective, since families see schools as important institutions in their child's life and less stigmatizing than traditional mental health services. It is also important to use cultural strengths as part of primary and secondary preventive interventions, emphasizing traditional Turkish and Muslim cultural and religious strengths. At the same time, religious authorities can contribute to a destigmatizing environment in promoting open discussion about youth substance use and abuse and supporting clinical counseling services where appropriate. There are many models that have accomplished these goals in other nations 1, 21 , but they need to be modified to the unique cultural and social context of Turkish society.
Above all, the significance of this study is its reflection of a strong motivation by local agencies and leaders in Istanbul to objectively and scientifically study its increasing youth substance abuse problem. It is commendable that they are taking a proactive stance in openly examining and working to develop their own effective intervention models. Turkey also has a small but developing clinical capacity to treat adolescents with substance abuse in some centers (such as Bakirkoy Psychiatric Training and Research Hospital), but the services need to be expanded towards a community-based model and to more neighborhoods and cities. On the other hand, the growing substance abuse problem in the youth of Turkey needs leadership and collaboration not just among local government agencies, but also coordination among national health, education, and youth authorities, community leaders, and national organizations. Only then Istanbul and Turkey can become leaders in this area and exemplify a forward thinking model in the region that looks to integrate the best of traditional and Western approaches in addressing this critical challenge.
